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The health status of nations has been and continues to be under debate. Although the 
variables that comprise such a status have not been solidified, one variable that is closely studied 
and is thought to have an effect on the idea of health status is infant mortality. A country’s Infant 
Mortality Rate (IMR) is treated as an indicator of its health status as well as socioeconomic 
status. This research attempts to study the variables which are hypothesized to be significant in 
relation to IMR, and to find which ones truly have an effect.
Data on eight independent variables were collected from the Central Intelligence Agency’s 
World Factbook as well as the United Nation’s Human Development Report. The data were 
grouped and studied using the E-views regression program. The program performs statistical 
regressions and presents descriptive statistics applicable to the study. The data was then reviewed 
and scrutinized based on statistical criterion.
The study’s findings indicate that the most significant variables affecting infant mortality 
across countries as a whole are life expectancy at birth, percentage of adults in the country living 
with HIV/AIDs, income per capita, the percentage of the population without a sanitary water 
source, and health expenditures per capita. The statistical results suggest that life expectancy has 
the greatest effect on a country’s infant mortality rate.
I. Abstract
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In the past, there have been many studies regarding infant mortality and the reasons for 
varying rates among countries. Based on the findings from existing studies, this research seeks to 
establish a clear and statistically significant relationship between infant mortality rate and the 
independent variables.
The study recognizes seven independent variables that are expected to be significant. These 
variables include: income per capita, life expectancy at birth, percent of the population living 
with HIV/AIDS, population density, percent of the population living without a sanitary water 
source, health expenditures per capita, and education expenditures per pupil. It is hypothesized 
that a statistically significant relationship exists between the said variables and infant mortality 
rate.
This research is important to examine in order for government entities and other diplomatic 
organizations to make changes that will improve countries’ infant mortality rates. The sooner we 
are knowledgeable as to what contributes to higher rates of infant mortality, the sooner changes 
can be implemented that will improve the current rates. Improving infant mortality rates will 
consequently advance countries’ health statuses as well as change the lives of infants worldwide.
II. Introduction
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Throughout history, many countries have established ways of measuring their advantages 
as opposed to other countries. Today, a nation’s overall “health status” has become a topic of 
great importance, as well as how that nation’s health status compares to others. Every year, 
country data is collected and examined in order for researchers to better understand why certain 
countries obtain favorable health status ratings while others are poor in comparison. There are 
many measures taken to demonstrate this idea of health status, and the Infant Mortality Rate 
(IMR) is believed to be one of the variables. Sometimes referred to as the Infant Death Rate, the 
Infant Mortality Rate is most commonly defined as “the number of children dying under a year 
of age divided by the number of live births that year” (MedicineNet, 2004). These rates are 
usually reported as the number of deaths per 1,000 live births; because of this, the rates are 
usually smaller numbers such as 5.2, 3.8, 21, etc. Infant mortality rates are thought to be 
indicators of a country’s overall health status since we would expect that the death of an infant 
would have underlying causes associated with the socioeconomic status of the nation in which he 
or she is bom. This study, based loosely on the existing research, attempts to realize a 
statistically significant relationship between certain socioeconomic variables and countries’
Infant Mortality Rates.
Infant mortality rates vary greatly from country to country, and there has been much 
speculation as to the determinants of this variable. As one would probably suspect, the rates of 
infant mortality are (in general) higher in less developed and poorer nations (Figure 1). The 
majority of these nations has little access to medical care, low income, and receives little or no 
education. Much of the existing research is in agreement that the vast subject of “population
III. Literature Review
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health” or the “health status” of a nation is affected by its Infant Mortality Rate. These words are 
found in many existing infant mortality studies, in which the author(s) is then compelled to 
define how to measure such a variable. What determines the health of a population? While there 
is no clearly identified answer at present, some of the previous explained variables relate to 
education and health expenditures, sanitation, prevalence of HIV/AIDS, Gross Domestic 
Product, and technological progress, just to name a few.
Diseases have been a cause of infant deaths for centuries and continue to be an issue 
today, even with increased technology and medicine in recent years. According to a study done 
by Save the Children, about half of newborn deaths in developing countries resulted from 
infection, tetanus, or diarrhea (Green, 2006). The study also found that infant death rates were 
much higher in poorer families where the mother did not receive adequate education. Anne 
Tinker, director of Save the Children's Saving Newborn Lives initiative, said some nations 
ranked high in part because they offer free health services for pregnant women and babies, while 
the United States as well as other developing nations suffer from disparities in access to health 
care. A graph published by UNICEF (Appendix, Graph 2, pg. 31) also confirms that (globally) 
diseases such as Measles, AIDS, Malaria, Diarrhoea, and Pneumonia account for 51% of deaths 
on children under five years of age.
Although we cannot attribute a single cause to diseases which increase infant mortality 
rates, sanitation has been found to be a significant factor relating to disease in some research. A 
study from 2005 by Tara Watson explored the results of a long-standing series of water and 
sewer projects implemented by the Federal government on U.S. Indian reservations which began 
in 1960. The United States government was attempting to decrease the infant mortality gap 
between Native Americans and whites, which were 53 and 26, respectively. Watson states that
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“sanitation investment may directly impact health by improving water quality. Water may be 
contaminated by chemical toxins or infectious organisms, particularly in the absence of a sewer 
system. Inadequate sewerage is associated with the transmission of a number of infectious 
gastrointestinal diseases through the fecal-oral pathway” (pg. 9). Using varying degrees of 
sanitation in homes as the independent variable, the study found that sanitation interventions are 
responsible for about 16 percent of the overall decline in the Indian infant mortality rates. By 
1998, 38 years after money was put forth for sanitation projects, the Native American infant 
mortality rate decrease d to 9, while the rate for whites decreased to 6, reducing the gap 
significantly. A comparison study published by Hertz, Herbert, and Landon (1997) examined 
infant mortality rates, maternal mortality rates, and life expectancy at birth. The results 
concluded that the percent of households without sanitation facilities showed the strongest 
association with all three dependent variables.
As was mentioned previously, graphs and statistics tend to provide evidence that infant 
mortality rates are higher in poorer nations. A study conducted by Adam Wagstaff examines the 
inequalities of under-five mortality between the poor and non-poor by surveying nine countries’ 
households with sample sizes ranging from 1,600 to 8,848 (2000). The measurement taken from 
each family was household consumption based on the World Bank’s Living Standards 
Measurement Study (LSMS). Based on the regression output, the households with lower 
consumption tended to have higher rates of infant as well as under-5 mortality. From this study, 
the author concluded that inequalities in infant mortality exist between the poor and non-poor 
based on significance testing. Wagstaff notes in his conclusion that using income per capita 
instead of household consumption reverses the results for Pakistan. He also noted that perhaps 
comparing absolute living standards as an indicator to measure the poor versus non-poor may
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produce different results given that the living standards may be considered “poor” in one country 
(such as Brazil) but may considered “well off by the standards of Cӧte d’Ivoire” (pg. 27).
Recently, the way that infant mortality rates are calculated has come under some debate. 
The United States had the second worst ranked Infant Mortality Rate (IMR) of developed nations 
as of 2006, even though it has more neonatologists and neonatal intensive care beds than many 
countries such as Australia, Canada, and the UK (Green, 2006). Although the United States is 
often criticized for its Infant Mortality Rate, it includes low birth-weight babies, whereas 
countries such as Canada, Germany, and Austria do not. These countries, along with others such 
as Norway, appear to have a lower IMR based on the exclusion of this information. According to 
Dr. Linda Halderman’s (Halderman, 2008) article, if Norway applied the same process, its IMR 
would be almost equal to that of the U.S. Some other countries classify babies as “stillborn” if 
they die within 24 hours, even if they show signs of life at birth; in Japan and Hong Kong, they 
would classify such an instance as a “miscarriage” (Doctor, 2008). In the United States, all 
babies that show signs of life at birth are considered “alive”. In Switzerland and other parts of 
Europe, a baby less than 30cm long at birth is not counted as a live birth. All of these facts have 
an impact on a country’s Infant Mortality Rate and thus have probably skewed the statistics in 
some way. Regardless of how the data is calculated, this study will use the rates given by the 
Central Intelligence Agency’s World Factbook, as those rates are the ones reported by each 
country and are considered “true”.
Other research has been done to establish a principle that IMR is not an acceptable 
measure of population health. D. Reidpath and P. Allotey (2003) argue that the measure is 
“narrowly based and likely to focus the attention of health policy on a small part of the 
population”. They suggested that the disability adjusted life expectancy (DALE) be used as an
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alternative to IMR when rating a population’s health based on the fact that it accounts for 
changes in health of the whole population, and “accounts for the morbidity associated with non­
fatal health outcomes as well as mortality”. Although the study’s hypothesis appeared to be 
plausible, the results indicated that the two measurements are nearly the same and that IMR 
should still be considered an important indicator of population health.
There has also been some discussion on whether race is a determinant of a country’s 
Infant Mortality Rate. A study entitled Urban poverty and infant mortality rate disparities 
examined the rates of infant mortality across different races and ethnicities in the United States. 
The data was drawn from the 1990 Census and Natality data files of Vital Statistics for 1992, 
1993, and 1994 (Sims, pg. 4). The study looked at the poverty level in certain large cities and 
then compared the poverty level to race, ethnicity, community depravation and Infant Mortality 
Rate. The groups studied were Asians, blacks, Hispanics, and whites. The results indicated that 
blacks had the highest percentage of poverty and the highest average IMR in the 100 largest 
Metropolitan Statistical Areas (MSAs). However, based on the descriptive statistics, the study 
found that high poverty did not have a statistically significant direct association with IMR, but 
was associated with minority-white IMR disparities. The authors conclude that perhaps high 
poverty levels should be considered when determining the effects of minority-white disparities in 
IMR. The U.S. Department of Health & Human Services has also collected data which examines 
the disparities of Infant Mortality and African Americans (Infant Mortality, 2008). The IMR of 
African Americans is 2.4 times that of Non-Hispanic whites, and African American newborns 
are four times as likely to die as infants compared to Non-Hispanic whites. The study also 
included eight charts looking at different comparisons, but the greatest difference occurs in infant 
mortality rates among mothers 20 and over with at least 13 years of education, where the rate for
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Non-Hispanic blacks was 11.4 and Non-Hispanic whites was 4.1 (a 64% difference). In the 
United States, our diversified country classifies individuals by race; in smaller and less 
developed countries, retrieving such information poses a difficult issue because of the lack of 
data collection. However, there is still much debate as to whether race is a factor related to infant 
mortality.
One of the most important medical issues regarding Infant Mortality Rate is health 
education. Mothers who receive some sort of health education about infant care during pre or 
post labor should have some effect of lowering infant mortality. A study conducted in 1998 in 
Nepal looked at the impact of postnatal health education for mothers on infant care and postnatal 
family planning practices (Bolam). The study begins with the history of Nepal as a poor nation 
and, also the fact that the effectiveness of health education has been questioned for some time. 
This was a controlled study with 4 groups, each consisting of 135 participants. Group A received 
health education immediately after birth and three months later; Group B received health 
education at birth only; Group C received health education at 3 months only; and Group D 
received no health education at any point. Using a 95% confidence level, the only significant 
differences between groups occurred in the groups that received health education at the time of 
birth. These mothers were slightly more likely to use contraception at six months after births 
compared to mothers in groups C and D. The study concluded that more evaluations needed to 
be done to see the effects on a larger scale. Another similar study was conducted by Masuy- 
Stroobant (2001). The results were similar, concluding that more research would have to be done 
before a clear consensus could be made about maternal health education as a factor of IMR.
Another important factor relating to the mortality status of an infant is whether the fetus 
was pre-term, term, or post-term. By definition, a preterm birth is one in which the gestation
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period is less than 37 weeks; a term birth is gestation period between 37 and 41 weeks; and a 
post-term birth is a gestation period of 42 or more weeks (Infant, 2007). Lisa Hilder and Kate 
Costeloe conducted a study that examined the infant mortality rate based on the gestation period 
of the fetus (Prolonged Pregnancy, 2005). They collected 171,527 notified births from the 
Regional Interactive Child Health System. Data on infant deaths were reported in detail in 96% 
of cases, so the researchers were able to determine a cause of death. The findings were what one 
would likely suspect: the rate is much higher when the mother gives birth before 37 weeks (pre- 
term) and then decreases as the number of weeks of gestation is closer to 41 weeks (term). At or 
after 42 weeks (post-term), there was a great increase in IMR (.34 between 37 and 41 weeks;
3.72 beyond 43 weeks). The study concluded that the risk of IMR increases significantly in 
prolonged pregnancies. However, more data needs to be collected regarding gestation in order 
for a conclusion to be drawn about this issue. At this point in time, gestation information is not 
routinely collected in national birth registration data.
Because Infant Mortality Rate is considered such an important indicator of a nation’s 
health status, governments of countries with poor rates attempt to find ways to improve. The 
United Nations has established a list of goals regarding IMR that member nations are expected to 
achieve by 2015. An article by GMA news (2010) states that the Philippine Government plans to 
spend 8.2B Pesos (roughly $645M) to decrease infant and maternal mortality (Suarez). About 
two-thirds of the money will be spent on emergency technology and newborn care facilities. The 
other third will be used for vaccinations against diseases which are the leading causes of infant 
mortality. Some of these diseases include measles, tetanus, influenza, and Hepatitis B. This 
allotment is 152% higher than the current year's budget. Since 1990, the Philippines have 
decreased the infant mortality rate from 57 to 25 per 1,000 live births. Another example of this
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has taken place in Liberia, where the Infant Mortality Rate is 138.2 (CIA World Factbook). 
Within the past year, a G8 meeting in Canada raised over US$7 billion to be spread across poorer 
countries throughout the world and set forth goals for Liberia, one of them being to cut under- 
five mortality rate by two-thirds by 2005 (Mason, 2010). Liberia's President has also put 
measures in place to provide medical equipment to clinics and hospitals as well as train 
midwives in rural areas. Spending money sounds like a feasible idea, but North Wales may be 
taking a different (and not so feasible) approach. The Daily Post (2010) reports that the country 
has one of the worst IMRs in Western Europe with 5.7 deaths per 1,000 live births. This falls 
below its neighbors England and Wales, and compares even worse to France, Ireland, Italy,
Spain, and Germany. Hoping to cut costs and improve the country’s infant mortality rate, three 
special baby care units are in danger of shutting down. According to the article, “there is clear 
evidence that concentrating the most intensive services for babies and children on fewer sites 
leads to improved outcomes for patients.” However, the possibility of shutting down the units are 
putting parents in greater fear of traveling even further for specialist care and endangering 
mothers and babies (Hickey). Prenatal deaths are also the second worst in Wales’s history at 7.7 
deaths per 1,000 births. Dr. Dobson, a General Practitioner who was interviewed in the article, 
disagrees with consultants who think closing one of the special care baby units will help the 
infant mortality rate, since it will likely pose a larger issue of accessible medical care for mothers 
and babies. A study conducted by Vikas Singh in 2006 also set out to explore the variables 
affecting infant mortality and found that access to medical care does have an effect on infant 
mortality. The independent variables used in this study consisted of the percent of mothers 
receiving prenatal care in the first trimester, the percent of mothers receiving late or no prenatal 
care, community hospitals per 1,000 miles, per capita state and local government expenditure on
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health programs, and the percent of people lacking access to primary care in 2003. The statistical 
analysis findings demonstrated that the only variable that significantly affected infant mortality 
was community hospitals per 1,000 miles. The correlation matrix confirmed that the higher is the 
number of community hospitals, the lower is IMR.
As outlined above, the topic regarding variables of the Infant Mortality Rate is not easily 
interpreted and there is no clear means of resolving the issue. Time series as well as cross­
sectional studies have had different outcomes, but much of it can be found useful for others when 
working with data on infant mortality. Regardless of how the infant mortality rates are calculated 
in regards to “live births”, this study will use the rates given by the Central Intelligence Agency’s 
World Factbook. The more research that is done regarding infant mortality, the more likely a 
conclusion will be made that solidifies the causes of varying rates of infant mortality. This 
knowledge will allow countries’ governments to implement policies that are in accordance with 
decreasing their infant mortality rates.
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IV. Theoretical Model
Since this study will be comparing rates across many diverse countries in the world, there 
are numerous factors and variables that must be considered. Different civilizations will have 
dissimilar cultural and religious values as well as economic conditions that contribute to the 
infant mortality rate. The infant mortality rates of countries can be found at a variety of 
governmental sites online; this study uses the rates reported by the Central Intelligence Agency’s 
World Factbook. According to the CIA website, “The World Factbook provides information on 
the history, people, government, economy, geography, communications, transportation, military, 
and transnational issues for 266 world entities” (World Factbook, 2010). For this study, the 
World Factbook includes estimated 2010 data for four variables including life expectancy at 
birth, percentage of the population living with HIV/AIDS, income per capita, and population 
density.
Another important site used to obtain data for this study was the 2009 Human 
Development Report (HDR), which is published annually by the United Nations Development 
Programme. The HDR website states that the collected information “surveys critical aspects of 
human development, from political freedoms and empowerment to sustainability and human 
security, and outlines a broader agenda for research and policies to respond to these challenges” 
(Human Development Report, 2010). The report statistics range from immigration rates to gross 
Domestic Product to literacy rates for over 200 nations. The Human Development report 
provides a section with statistical tables which presents data for three variables in this study, 
including the percentage of the population without a sanitary water source, health expenditures 
per capita, and education expenditures per pupil.
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One issue with this topic is the fact that certain countries, because of their size, may not 
be significant in the following analysis and thus should not be included in the sample. Because of 
the nature of the topic, it is possible that smaller countries could experience a rare incident that 
could increase its infant mortality rate significantly; for example, a natural disaster such as an 
earthquake, or an epidemic could result in many deaths and would have an adverse affect on 
infant mortality. Another reason for smaller countries to be excluded from the study is that data 
availability is scarce. Without data for dependent and independent variables, the regression 
results may be skewed. Therefore, those countries with less than 1 million citizens will not be 
included in this study.
Population data was collected from the CIA World Factbook. This website lists the 
population of 237 countries with estimated data from 2010, which is the most current obtainable 
information. After deleting those countries with less than 1 million peoples, there were 157 
remaining countries. Along with those countries whose population is less than 1 million citizens, 
several other countries were also omitted from the sample due to the fact that data could only be 
found for two or fewer variables. These countries included the Gaza Strip, Kosovo, Puerto Rico, 
Taiwan, and the West Bank. Therefore, the number of observations included in the study is 152 
countries.
Unfortunately, although there is some evidence to show that both race and gestation 
period have an effect on infant mortality, the previous studies were done within the United States 
and cannot be easily applied to every country (also, as mentioned on page 8, gestation 
information is not routinely collected in national birth registration data and therefore is not 
readily available to the public). More data will need to be collected in order for future 
researchers to examine the relationship between these factors and infant mortality.
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Based on the existing research, the variables that should have a significant effect on a 
country’s infant mortality rate are:
• Life expectancy at birth (LIFE)1: Defined as “the average length of life of persons of a 
population” (McGraw-Hill, 2002). Since this is a cross-sectional study with many 
countries of varying socioeconomic status, the infant mortality rate should be lower in 
those countries with a high rate of life expectancy at birth. Hertz, Herbert, and Landon’s 
findings suggest that life expectancy is related to infant mortality as well as sanitation.
• Prevalence of HIV/AIDs (HIV): Diseases have been discovered as a cause in several 
studies mentioned in the Literature Review, and is listed by UNICEF as the cause in over 
half of infant and child mortality cases globally (Appendix, Graph 2, pg. 31). To measure 
this variable, the study will use the variable listed by the CIA World Factbook entitled 
“percentage of adults living with HIV/AIDS”. We would assume that the higher the rate 
of HIV/AIDS, the higher will be the infant mortality rate based on the unfortunate effects 
of such a disease.
• Income level per capita (INC): The CIA World Factbook lists per capita income by the 
principal of Purchasing Power Parity for different nations. The Purchasing Power Parity 
(PPP) allows the amounts to be converted to dollars based on the relative exchange rates. 
The PPP is measured in United States dollars ($). The higher is income, the higher is the 
expected expenditures on healthcare and education, and lower should be infant mortality. 
Income per capita will account for the varying degrees of infant mortality when 
comparing a family’s consumption to the mortality rates, since this was a significant 
factor in Wagstaff's study. Income per capita was chosen as a variable over Gross
1 Symbols in parentheses express the variable form that can be observed in E-Views work files
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Domestic Product (GDP) per capita subsequent to a correlation matrix between the two 
showing that they were essentially measuring the same thing, with an r=0.98 (Table 1). 
Income was then chosen to be used in the study based on the fact that information was 
available for all 152 countries, whereas the information for GDP per capita was not.
• Population Density (POPDENSITY): instead of only using population as a factor of 
IMR, the population density (a country’s population divided by its area in square 
kilometers) should be a better indicator, as it will account for the number of people living 
on a certain amount of land. The study conducted by Singh (2006) relates to this variable 
if we assume that as population density increases, infant mortality should increase due to 
the fact that more people would be required to live in a certain area and consume the 
resources available in that area. Most likely as population density increases, it will be 
more difficult to access medical care as well as high quality education.
• Percentage of the population with no sanitary water source (WATR): Since sanitation 
has been found as a factor of infant mortality in Watson’s study as well as the comparison 
study published by Hertz, Herbert, and Landon. Greater access to water should lead to 
higher levels of sanitation and lower infant mortality rates. However, the sign should be 
positive since the variable is measuring the percentage of the population without a 
sanitary water source.
• Health expenditures per capita (HLTHEXP): as income increases, health expenditures 
should increase as well. Access to medical care may very well be a factor of infant 
mortality based on the study conducted by Singh (2006). As health expenditures increase, 
an infant should have access to greater medical care and thus the infant mortality rate 
should decrease. This variable is also related to maternal health education received
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through medical care based on the resulting significance found in studies conducted by 
Bolam (1998) and Masuy-Stroobant (2006). Data for health expenditures per capita were 
obtained from the Human Development Report which also lists the amounts using 
purchasing power parity in U.S. dollars.
• Education expenditures per pupil (EDUCEXP): as income increases, education 
expenditures per pupil will most likely increase. Assuming this takes place, we expect 
that children will stay in school longer, and will be more likely to receive information on 
sexual education and taking precautions regarding contraception. The results of the Save 
the Children research (2006) also found that low general education has a negative effect 
on infant mortality. As education is increased, lower should be the rate of infant 
mortality. Similar to income per capita and health expenditures per capita, education 
expenditures per pupil are reported using the purchasing power parity in U.S. dollars.
After examining the above variables, the theoretical model used for this research appears as 
follows:
IMR = β -  β1LIFE + β2HIV- β3INC + β4POP DENSITY + β5WATR -  β6HLTHEXP -  β7EDUCEXP
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V. Data/Results
The data for life expectancy at birth, prevalence of HIV/AIDS, income per capita, 
population per country, and area in square kilometers were obtained from the CIA World 
Factbook. Population density was then determined by dividing a country’s population by its area. 
The three remaining variables-percentage of population with no sanitary water source, health 
expenditures per capita, and education expenditures per capita-were found in the statistical tables 
of the 2009 Human Development Report. The first regression examined the independent 
variables entitled life expectancy at birth, percentage of population living with HIV/AIDS, 
income per capita, population density, and percentage of the population without a sanitary water 
source, health expenditures per capita, and education expenditures per capita against the 
dependent variable of infant mortality (IMR). In the first regression, the theoretical model was 
used and all variables were in linear form (page 14). The output for this regression is as follows:
Table 1
Dependent Variable: IMR
Method: Least Squares
Date: 10/26/10 Time: 11:02
Sample (adjusted): 3 151
Included observations: 71 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 192.1536 17.08511 11.24685 0.0000
LIFE -2.375467 0.230484 -10.30642 0.0000
HIV -1.364224 0.285550 -4.777534 0.0000
INC 4.37E-05 0.000274 0.159621 0.8737
POPDENSITY -7.43E-05 0.006380 -0.011653 0.9907
WATR 0.474349 0.116440 4.073752 0.0001
HLTHEXP -0.001152 0.006976 -0.165161 0.8693
EDUCEXP -0.000665 0.002450 -0.271284 0.7871
R-squared 0.924741 Schwarz criterion 7.300902
Adjusted R-squared 0.916379 Hannan-Quinn criter. 7.555852
F-statistic 110.5868 Akaike info criterion 7.402288
Prob(F-statistic) 0.000000 Durbin-Watson stat 2.821083
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In this regression, some of the coefficients did not have the predicted sign, including 
prevalence of HIV/AIDS (HIV), population density (POPDENSITY), and income per capita 
(INC). Prevalence of HIV/AIDS had a negative coefficient, but was still significant at the 0.01 
level. The most likely result of this is that its relationship to infant mortality may be unclear 
based on the data collected (Appendix, Graph 4). Another possibility may be that this variable 
along with the others that were insignificant may have a log-linear relationship with IMR, which 
will be discussed later in the study. The Durbin-Watson statistic appears acceptable, but could 
probably be improved. The adjusted R2 is very high (0.92). Another issue with this output is the 
fact that four of the seven independent variables were insignificant at the 0.1 significance level 
(90% confidence level). The only significant variables were life expectancy, prevalence of 
HIV/AIDS, and percent of the population without a sanitary water source. Using the linear form 
for all of the variables, graphs were constructed to demonstrate each independent variable’s 
relationship with infant mortality rate (Appendix, Graphs 3-9). Below is the correlation matrix 
for the first regression:
Table 2
IMR INC LIFE HIV POPDENSITY WATR HLTHEXP EDUCEXP
IMR 1.000000 -0.69852 -0.90031 0.362903 -0.146463 0.866190 -0.588884 -0.62002
INC -0.69852 1.000000 0.638645 -0.21051 0.118213 -0.688442 0.839153 0.839607
LIFE -0.90031 0.638645 1.000000 -0.65485 0.158521 -0.750314 0.521696 0.550098
HIV 0.362903 -0.21051 -0.65485 1.000000 -0.161212 0.228532 -0.144395 -0.161699
POPDENSITY -0.14646 0.118213 0.158521 -0.16121 1.000000 -0.184189 0.114369 0.124681
WATR 0.866190 -0.68844 -0.75031 0.228532 -0.184189 1.000000 -0.564418 -0.603875
HLTHEXP -0.58888 0.839153 0.521696 -0.1444 0.114369 -0.564418 1.000000 0.918385
EDUCEXP -0.62002 0.839607 0.550098 -0.1617 0.124681 -0.603875 0.918385 1.000000
May 20
After running the correlation matrix for the first linear model (see Table 2), a few of the 
variables had a “high” correlation with infant mortality. Assuming that a correlation of 0.65 and 
over is high, three of the variables have a strong relationship with IMR, the highest being life 
expectancy at birth where r=0.90. We would hope for the variables to be highly correlated to 
IMR, but not necessarily to one another. Although the HIV variable is significant, it does not 
have a high correlation with IMR (r=0.36), yet its correlation with life expectancy at birth is 
equal to 0.65. Another concern is that the correlation between health expenditures per capita and 
education expenditures per pupil is 0.92. Health expenditures per capita as well as education 
expenditures per pupil also had a high correlation with income per capita, where r=0.84 in both 
cases. Although somewhat expected, the high correlations of these variables may be evidence of 
multicollinearity, which means that the two variables may essentially be conveying the same 
information (Research Consultants, 2007).
To test for multicollinearity, I examined the Variance Inflation Factor (VIF) for each 
variable (VIF=T/1-R2). I assumed that if a variable had a VIF significantly greater than 5 than it 
would be reason for concern. To account for all relevant variable forms, the VIF for each 
variable was calculated in linear form as well as log form. In linear form, life expectancy was the 
only variable with a VIF slightly over 5 (VIF=5.55). After running regressions of the logs of all 
independent variables separately against IMR, the only variables with a VIF of more than 5 were 
the log of income (5.88), the log of education expenditures per pupil (5.88), and the log of health 
expenditures per capita (7.1). Since lnhlthexp had a high VIF, it may be evidence of 
multicollinearity. The remaining correlation matrices may provide reason to exclude this variable 
from the regression. The other variables’ VIFs were only slightly greater than 5 and thus are not 
expected to be an issue.
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Instead of assuming that all of the variables have a linear relationship with infant 
mortality, it may be beneficial to assess whether some of the independent variables have a log- 
linear relationship with infant mortality. Table 14 (Appendix, pg. 36) shows the regression 
output when all of the variables are transformed to log variables. This regression faired below the 
first regression based on a higher Durbin-Watson statistic, a low F-statistic, and the fact that only 
three of the variables was significant at the 0.10 level (HIV), with a negative coefficient that 
remains opposite than predicted. Based on these results we can conclude that not all of the 
variables have a log-linear relationship with IMR. Using economic logic, it would make sense for 
the relationships between income per capita, population density, health expenditures per capita, 
and education expenditures per capita to have a log-linear relationship with infant mortality rate. 
This is because we would expect that for these variables, the relationship with infant mortality is 
positive (negative), but at a declining rate. In other words, at some point the relationship between 
the dependent and independent variable will even out (plateau) and they will no longer decline at 
the same rate. The equation uses logs for those variables whose relationship to infant mortality is 
non-linear. Therefore, transforming the insignificant variables from the first regression output 
into log form may produce more appropriate results. After transforming these four variables, 
they appear in the equation as lnINC, lnPOPDENSITY, lnHLTHEXP, and lnEDUCEXP, 
respectively.
Infant Mortality Rate = β - β1LIFE + β2HIV -  β3lnINC + β4lnPOPDENSITY -  
β5lnHLTHEXP -  β6lnEDUCEXP + β7WATR
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Table 3
Dependent Variable: IMR
Method: Least Squares
Date: 10/26/10 Time: 16:52
Sample (adjusted): 3 151
Included observations: 71 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 194.6239 21.68470 8.975174 0.0000
LNINC -0.222031 2.496581 -0.088934 0.9294
LIFE -2.392549 0.263873 -9.067048 0.0000
HIV -1.381682 0.321847 -4.292978 0.0001
LNPOPDENSITY -0.167160 0.887126 -0.188428 0.8511
WATR 0.477789 0.130294 3.667008 0.0005
LNHLTHEXP -0.302855 2.248605 -0.134686 0.8933
LNEDUCEXP 0.329261 2.288182 0.143896 0.8860
R-squared 0.924198 Mean dependent var 40.13549
Adjusted R-squared 0.915775 S.D. dependent var 30.54918
Sum squared resid 4951.982 Akaike info criterion 7.308092
Log likelihood -251.4373 Schwarz criterion 7.563042
F-statistic 109.7300 Hannan-Quinn criter. 7.409478
Prob(F-statistic) 0.000000 Durbin-Watson stat 2.781279
Table 4
IMR LNINC LIFE HIV LNPOPDE
NSITY
WATR LNHLTHE
XP
LNEDUCE
XP
IMR 1.000000 -0.825539 -0.900307 0.362903 -0.292595 0.866190 -0.786625 -0.802601
LNINC -0.825539 1.000000 0.74495 -0.19507 0.131669 -0.827868 0.904863 0.867131
LIFE -0.900307 0.744950 1.00000 -0.65484 0.311099 -0.750314 0.670513 0.705482
HIV 0.362903 -0.195078 -0.65484 1.000000 -0.243436 0.228532 -0.074136 -0.132495
LNPOPDENSITY -0.292595 0.131669 0.31109 -0.24343 1.000000 -0.300078 0.161415 0.193300
WATR 0.866190 -0.827868 -0.75031 0.228532 -0.300078 1.000000 -0.801708 -0.815919
LNHLTHEXP -0.786625 0.904863 0.67051 -0.07413 0.161415 -0.801708 1.000000 0.915290
LNEDUCEXP -0.802601 0.867131 0.70548 -0.13249 0.193300 -0.815919 0.915290 1.000000
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Unfortunately, the same variables that were insignificant in the first regression output 
were insignificant in this regression as well (Table 3). This may mean that the variables 
(although their relationship with IMR may be log-linear) are not significant in the regression. On 
a positive note, the correlation between IMR and the logged variables increased significantly, 
which means that the relationship between these independent variables and infant mortality rate 
are most likely log-linear. The correlation matrix for this regression (see Table 4) reveals that 
correlation between the log of population density and IMR doubled from the first regression to 
the second, and the remaining three logged variables increased by at least 0.10. However, there is 
a problem concerning a few of the variables; as was the case in the first regression output, 
income per capita is highly correlated with health expenditures per capita as well as education 
expenditures per pupil. This would make sense (and was briefly spoken about in the Variables 
section, pgs. 13-15) given that we would expect that as income increases, the amount of money 
spent on health and education would increase as well. Perhaps excluding income per capita or 
both education and health expenditures would make the equation more accurate.
After excluding the log of health expenditures and the log of education expenditures, the 
log of income still remained insignificant at the 0.10 significance level (Appendix, Table 9, pg. 
33). Then, after excluding the log of income, the log of health expenditures and the log of 
education expenditures were still insignificant at the 0.10 significance level as well (Appendix, 
Table 10, pg. 34).
Since logging the variables that were insignificant in linear form did not produce a more 
desired outcome, they were removed from the next regression. This regression included only 
those variables that were found to be significant in the first regression (life expectancy at birth,
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percentage of the population living with HIV/AIDS, and percentage of the population without a
sanitary water source).
Infant Mortality Rate = β -  β1LIFE + β2HIV + β3WATR
Table 5
Dependent Variable: IMR 
Method: Least Squares 
Date: 10/27/10 Time: 20:40 
Sample: 1 152 
Included observations: 123
Variable Coefficient Std. Error t-Statistic Prob.
c
LIFE
HIV
WATR
217.5425
-2.739118
-2.032429
0.438049
13.29872 16.35815 
0.175199 -15.63433 
0.275427 -7.379181 
0.088574 4.945592
0.0000
0.0000
0.0000
0.0000
R-squared 0.903307 Mean dependent var 41.82602
Adjusted R-squared 0.900869 S.D. dependent var 34.68706
S.E. o f regression 10.92123 Akaike info criterion 7.651274
Sum squared resid 14193.51 Schwarz criterion 7.742727
Log likelihood -466.5533 Hannan-Quinn criter. 7.688422
F-statistic 370.5665 Durbin-Watson stat 1.845302
Prob(F-statistic) 0.000000
Table 6
IMR LIFE HIV WATR
IMR 1.000000 -0.89104 0.261043 0.832647
LIFE -0.89104 1.000000 -0.56903 -0.74271
HIV 0.261043 -0.56903 1.000000 0.187593
WATR 0.832647 -0.74271 0.187593 1.000000
The three variables are all significant and the Durbin-Watson statistic is closer to two. 
One small problem with this regression compared to the others is that the Adjusted R2 decreased
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from 0.92 to 0.90, but this is not something to be greatly concerned about. All of the coefficients 
were highly significant except for HIV, which still has a negative coefficient. Another point to 
note is that the Akaike information criterion and the Schwarz criterion increased from the 
previous regression, which is still an issue.
The signs and significance of these three variables’ seem to be the best fit. However, 
when compared solely to IMR, income per capita as well as health expenditures per capita was 
highly significant (Appendix, Tables 11 and 12, respectively). After removing population density 
and education expenditures per pupil, the equation, regression output, and correlation matrix 
appears as follows:
IMR = β -  β1LIFE + β2HIV β3lnINC + β4WATR -  β5lnHLTHEX
Table 7
Dependent Variable: IMR
Method: Least Squares
Date: 10/28/10 Time: 11:46
Sample (adjusted): 1 151
Included observations: 122 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 202.3238 16.26171 12.44173 0.0000
LIFE -2.856245 0.189180 -15.09802 0.0000
HIV -1.886053 0.287742 -6.554655 0.0000
LNINC 3.782726 1.908294 1.982255 0.0498
WATR 0.446494 0.091837 4.861794 0.0000
LNHLTHEXP -1.952480 1.608187 -1.214088 0.2272
R-squared 0.916335 Mean dependent var 41.90402
Adjusted R-squared 0.912728 S.D. dependent var 34.81927
S.E. of regression 10.28624 Akaike info criterion 7.547421
Log likelihood -454.3927 Schwarz criterion 7.685323
F-statistic 254.0947 Hannan-Quinn criter. 7.603432
Prob(F-statistic) 0.000000 Durbin-Watson stat 1.937496
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Table 8
IMR LIFE HIV LNINC WATR LNHLTHEX
P
IMR 1.000000 -0.90719 0.275637 -0.73205 0.832895 -0.758123
LIFE -0.90719 1.000000 -0.55343 0.718812 -0.75262 0.696027
HIV 0.275637 -0.55343 1.000000 -0.17456 0.193602 -0.071252
LNINC -0.73205 0.718812 -0.17456 1.000000 -0.76387 0.896031
WATR 0.832895 -0.75262 0.193602 -0.76387 1.000000 -0.757926
LNHLTHEXP -0.75812 0.696027 -0.07125 0.896031 -0.75793 1.000000
The Durbin-Watson is very close to two, so there is no concern for serial correlation. The 
adjusted R2 remains 0.91. The p-value for the log of income (lninc) is slightly less than 0.05, 
meaning it is significant at the 0.05 and 0.10 level. Although the log of health expenditures is not 
significant in this equation specification, the correlation matrix shows that it is highly correlated 
with IMR. Also, attempting to remove the log of health expenditures from the equation actually 
had a negative impact on the results, because the log of income was no longer significant 
(Appendix, Table 5). The F-Statistic is very high and the p-value (F-Statistic) is 0.000, which is 
as low as possible. Two of the signs remained opposite than expected for every regression output 
in which they were significant, including HIV and INC (in both linear and log forms). Since this 
is the best regression output based on the observed results, the study concludes that the most 
significant variables that affect infant mortality rates are life expectancy at birth, percentage of 
the population living with HIV/AIDS, income per capita (PPP USD), percentage of the 
population without a sanitary water source, and health expenditures per capita (PPP USD).
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VI. Conclusions/Policy Implications:
Based on the findings from this study, it appears that the most significant variables 
affecting infant mortality across countries as a whole are life expectancy at birth, percentage of 
adults in the country living with HIV/AIDS, income per capita, the percentage of the population 
without a sanitary water source, and health expenditures per capita. The statistical interpretation 
of an R2=0.91 means that “the equation accounts for 91% of the variation in infant mortality 
rates” (Studenmund, pg. 55). This value also can be interpreted as how well the variables fit the 
true model. Although in statistics we can never prove a causal relationship, a high adjusted R 
means that the relationship between the data is comparable to the true relationship. Graphs using 
the collected data show the relationships between Infant Mortality Rate and the independent 
variables of life expectancy at birth, percentage of adults living with HIV/AIDS, and income per 
capita, respectively (Appendix, Graph 3, Graph 4, Graph 5, respectively). The graph portraying 
the relationship between HIV/AIDS and IMR does not show an obvious positive or negative 
trend, whereas the graphs titled “Life Expectancy vs. IMR” and “Income per capita vs. IMR” 
both have an observable negative relationship. This is likely the reason that the coefficient for 
HIV was not the expected sign.
Life expectancy had an extremely negative impact on Infant Mortality with a value of r=- 
0.91. The log of income, percentage of population without a sanitary water source, and the log of 
health expenditures per capita also had strong relationships with IMR with r=0.73, 0.83, 0.76, 
respectively. The HIV/AIDS variable had the lowest correlation with IMR, where r=0.28. The 
correlation matrix also shows that there is high correlation between some of the independent
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variables, but based on the Variance Inflation Factor values (listed on pg.18), this is not grounds 
for concern.
Although this study attempted to locate the data for all of the relevant variables, one 
hindrance is the fact that there was no data collected to account for some of the variables from 
previous studies. As was previously stated in the literature review, researches produced from 
Census data as well as statistical records from the U.S. Department of Health & Human Services 
have shown an increased rate of infant mortality in African Americans as well as Latin 
Americans. The problem with these studies is that they were conducted within the United States 
and could not be considered “equivalent” to those of other countries in the world. There should 
be more research done to resolve the issue of race as a significant determinant of infant 
mortality. It may also have been beneficial to the study if fetus gestation periods were required to 
be reported in every country, since the study done by Hilder and Costletoe produced very 
significant results (2005).
By statistical standards, since the study had a large sample size of 151 countries, the 
results are assumed to be representative of all countries, even if they were not included in the 
study. However, excluding countries with populations of less than 1 million, as well as the five 
countries that were not included for lack of data (Gaza Strip, Kosovo, Puerto Rico, Taiwan, and 
West Bank) may have had an effect on the true relationship. In order for us to examine the 
relationship of Infant Mortality Rates between every country in the world, some sort of financial 
aid may need to be offered in order to increase the collection of data from smaller countries and 
ensure that this information is available to the public. As governments become more concerned 
about their country’s health status, more effort (financially and statistically) will likely be put
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towards the collection of information that will establish the true determinants of such a status. 
Based on the results of this research, infant mortality rates is very likely to be one of them.
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VII. Appendix
Graph 1
Trends in Infant Mortality by Region, 2002.
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Graph 2
Major causes of child mortality-Global distribution of under-five deaths by cause (2000-2003)
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Graph 5
Graph 6
Income per Capita vs. IMR
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Graph 7
Graph 8
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Graph 9
Table 9
Dependent Variable: IMR
Method: Least Squares
Date: 11/04/10 Time:23:12
Sample (adjusted): 1 151
Included observations: 122 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 206.3077 15.21804 13.55678 0.0000
LNINC 2.521701 1.390900 1.813000 0.0724
LIFE -2.951582 0.183658 -16.07107 0.0000
HIV -1.999889 0.269545 -7.419488 0.0000
LNPOPDENSITY 0.837270 0.779637 1.073923 0.2851
WATR 0.479444 0.093354 5.135782 0.0000
R-squared 0.916105 Mean dependent var 41.90402
Adjusted R-squared 0.912489 S.D. dependent var 34.81927
S.E. o f regression 10.30031 Akaike info criterion 7.550154
Sum squared resid 12307.17 Schwarz criterion 7.688057
Log likelihood -454.5594 Hannan-Quinn criter. 7.606166
F-statistic 253.3377 Durbin-Watson stat 1.845098
Prob(F-statistic) 0.000000
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Table 10
Dependent Variable: IMR
Method: Least Squares
Date: 11/04/10 Time: 23:25
Sample (adjusted): 3 151
Included observations: 71 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 193.5292 17.71330 10.92564 0.0000
LIFE -2.398035 0.254567 -9.420058 0.0000
HIV -1.382868 0.319068 -4.334080 0.0001
LNPOPDENSITY -0.148710 0.855817 -0.173764 0.8626
WATR 0.480777 0.124910 3.848999 0.0003
LNHLTHEXP -0.404609 1.920688 -0.210659 0.8338
LNEDUCEXP 0.319458 2.267742 0.140871 0.8884
R-squared 0.924188 Mean dependent var 40.13549
Adjusted R-squared 0.917081 S.D. dependent var 30.54918
S.E. o f regression 8.796842 Akaike info criterion 7.280049
Sum squared resid 4952.603 Schwarz criterion 7.503130
Log likelihood -251.4417 Hannan-Quinn criter. 7.368761
F-statistic 130.0328 Durbin-Watson stat 2.783579
Prob(F-statistic) 0.000000
Table 11
Dependent Variable: IMR
Method: Least Squares
Date: 11/04/10 Time: 23:27
Sample (adjusted): 1 151
Included observations: 151 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 212.3324 12.04347 17.63050 0.0000
LNINC -20.21905 1.365506 -14.80700 0.0000
R-squared 0.595381 Mean dependent var 35.95318
Adjusted R-squared 0.592665 S.D. dependent var 34.18440
S.E. of regression 21.81744 Akaike info criterion 9.016453
Sum squared resid 70924.11 Schwarz criterion 9.056417
Log likelihood -678.7422 Hannan-Quinn criter. 9.032688
F-statistic
Prob(F-statistic)
219.2474
0.000000
Durbin-Watson stat 1.910482
Table 12
Dependent Variable: 1MR 
Method: Least Squares 
Date: 11/04/10 Time: 23:28 
Sample: 1 152 
Included observations: 150
Variable Coefficient Std. Error t-Statistic Prob.
C 117.5796 5.586311 21.04781 0.0000
LNHLTHEXP -15.94421 1.038468 -15.35359 0.0000
R-squared 0.614315 Mean dependent var 36.07140
Adjusted R-squared 0.611709 S.D.dependent var 34.17976
S.E. o f regression 21.29843 Akaike info criterion 8.968388
Sum squared resid 67136.25 Schwarz criterion 9.008530
Log likelihood -670.6291 Hannan-Quinn criter. 8.984696
F-statistic 235.7328 Durbin-Watson stat 1.921271
Prob(F-statistic) 0.000000
Table 13
Dependent Variable: 1MR
Method: Least Squares
Date: 11/04/10 Time: 23:32
Sample (adjusted): 1 151
Included observations: 122 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 211.4066 14.46788 14.61214 0.0000
LIFE -2.921817 0.181674 -16.08278 0.0000
HIV -2.010034 0.269556 -7.456826 0.0000
LNINC 2.135220 1.344417 1.588213 0.1149
WATR 0.458967 0.091445 5.019023 0.0000
R-squared 0.915271 Mean dependent var 41.90402
Adjusted R-squared 0.912375 S.D. dependent var 34.81927
S.E. of regression 10.30705 Akaike info criterion 7.543654
Sum squared resid 12429.54 Schwarz criterion 7.658573
Log likelihood -455.1629 Hannan-Quinn criter. 7.590331
F-statistic 315.9698 Durbin-Watson stat 1.924735
Prob(F-statistic) 0.000000
Table 14
Dependent Variable: IMR
Method: Least Squares
Date: 11/09/10 Time: 13:42
Sample (adjusted): 3 151
Included observations: 60 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 613.3469 65.94740 9.300547 0.0000
LNLIFE -298.1652 38.63591 -7.717308 0.0000
LNHIV -9.580238 3.212412 -2.982257 0.0043
LNINC -5.907426 7.198276 -0.820672 0.4156
LNPOPDENSITY -2.331586 2.618951 -0.890275 0.3774
LNWATR 9.348600 5.369788 1.740963 0.0876
LNHLTHEXP -5.032815 6.349939 -0.792577 0.4316
LNEDUCEXP -3.132311 6.866091 -0.456200 0.6501
R-squared 0.886763 Mean dependent var 45.91317
Adjusted R-squared 0.871519 S.D. dependent var 29.72352
S.E. of regression 10.65417 Akaike info criterion 7.693346
Log likelihood -222.8004 Schwarz criterion 7.972592
F-statistic 58.17314 Hannan-Quinn criter. 7.802574
Prob(F-statistic) 0.000000 Durbin-Watson stat 3.068253
Table 15
Dependent Variable: IMR
Method: Least Squares
Date: 11/09/10 Time: 13:59
Sample (adjusted): 1 151
Included observations: 122 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 193.2138 16.87333 11.45084 0.0000
LIFE -2.661370 0.188350 -14.12991 0.0000
LNHIV -4.638376 0.858350 -5.403830 0.0000
LNINC 3.366637 2.010136 1.674831 0.0967
WATR 0.475063 0.095679 4.965175 0.0000
LNHLTHEXP -3.584390 1.620834 -2.211448 0.0290
R-squared 0.908405 Akaike info criterion 7.637974
Adjusted R-squared 0.904457 Schwarz criterion 7.775876
F-statistic 230.0882 Hannan-Quinn criter. 7.693986
Prob(F-statistic) 0.000000 Durbin-Watson stat 2.274950
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